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XQLIRUPH[SDQVLRQ LV FDXVHGE\QRQXQLIRUP WKHUPDO VWUHVVHV WKHUHIRUH WKHSODVWLFGHIRUPDWLRQZLOOEHJHQHUDWHG
ZKHQWKHWKHUPDOVWUHVVHVH[FHHGWKH\LHOGSRLQWRIWKHPDWHULDO6KLWDQVKX6KHNKDU&KDNUDERUW\
$ ODUJH QXPEHU RI UHOHYDQW WZRGLPHQVLRQDO ODVHU IRUPLQJ VWXGLHV KDYH EHHQ GRQH WR GDWH +RZHYHU IRU WKH
SURGXFWLRQRI FRPSOH[' VKDSHV VXFK DV WKH VKLSKXOO VKDSH DQG DLUSODQH IXVHODJHV VKDSH WKH WZRGLPHQVLRQDO
ODVHUIRUPLQJLVOLPLWHG7KHUHIRUHLQRUGHUWRDGYDQFHSURFHVVIRUUHDOLVWLFDSSOLFDWLRQVWKHLQYHVWLJDWLRQRIWKH'
VFDQQLQJVWUDWHJLHVEHFRPHVPRUHQHFHVVDU\ZKLFKDFFRPSDQLHVERWKLQSODQHVKRUWHQLQJDQGRXWRISODQHEHQGLQJ
DVVHHQLQ)LJ,QDGGLWLRQDOLQRUGHUWRGHWHUPLQLQJWKHVFDQQLQJSDWWHUQVDQGSURFHVVSDUDPHWHUVIRUIRUPLQJDQ\
DUELWUDU\ ' VKDSH QXPHULFDO VLPXODWLRQ LV D VWURQJ WRRO WR DQDO\VH WKH VFDQ VWUDWHJLHV DQG WKH SURFHVVLQJ
SDUDPHWHUV
,Q WKH SUHVHQWHG LQYHVWLJDWLRQ WKHREMHFW LV WRGHYHORSRSWLPDO LUUDGLDWLRQSDWWHUQV DQGSDUDPHWHUV WR IRUP WKH
6VWHHOVTXDUHWKLQSODWHWRWKHJLYHQVKDSHZKLFKLVVKLSKXOOVKDSH7KHZRUNFRQVLVWVWZRSDUWVILQLWHHOHPHQW
VLPXODWLRQDQGH[SHULPHQWYHULILFDWLRQ7KHQXPHULFDO VLPXODWLRQ LVGHYHORSHGXVLQJ&2062/0XOWLSK\VLFV
7KHODVHUEHDPLVPRGHOOHGDVDVWHSZLVHPRYLQJKHDWVRXUFHZLWK*DXVVLDQGLVWULEXWLRQRIKHDWIOX[


)LJD7HPSHUDWXUH*UDGLHQW0HFKDQLVPE8SVHWWLQJ0HFKDQLVP
 2YHUDOO6WUDWHJ\
$QRYHUDOOVWUDWHJ\IRUSURFHVVGHVLJQRIODVHUIRUPLQJLQYROYHVIRXUVHTXHQWLDOVWDJHVDVVKRZQLQ)LJ$WWKH
EHJLQQLQJWKHWRSVXUIDFHRILQLWLDOVKDSHLVGLYLGHGLQWRDFRPELQDWLRQRISODQHSDWFKHVIRUHDVLO\FRQWUROOLQJDQG
DQDO\VLQJWKHHUURUVEHWZHHQWKHWDUJHWVKDSHDQGIRUPHGVKDSH
)LUVW RI DOO IRU D JLYHQGHVLUHG VKDSH D VWUDLQ DQGGLVSODFHPHQW ILHOG FDQEH REWDLQHGE\ FRPSXWHUPRGHOOLQJ
XVLQJDYLUWXDOWRROWRGHYHORSDQLQLWLDOVKDSHWRWKHGHVLUHGVKDSH
7KHVHFRQGVWHSLVWRV\QWKHVL]HWKHGLUHFWLRQDQGPDJQLWXGHRIWKHLQSODQHDQGRXWRISODQHVWUDLQVZKLFKLVDQ
LPSRUWDQW IXQFWLRQ WRGHWHUPLQH WKH ODVHU VFDQQLQJSDWKVDQGSURFHVVLQJSDUDPHWHUV)RUH[DPSOH LQ WHUPVRI WKH
FRQWULEXWLRQRIWKHLQSODQHVWUDLQDQGEHQGLQJVWUDLQWKHVFDQQLQJSDWKVFDQEHFKRVHQHLWKHUSHUSHQGLFXODUWRWKH
LQSODQHVWUDLQRUWKHEHQGLQJVWUDLQ
7KHWKLUGVWHSLVWRHYDOXDWHWKHQRGDOGLVSODFHPHQWVSURYLGHGE\FRPSXWDWLRQDOVLPXODWLRQVRIWKHODVHUIRUPLQJ
SURFHVVDQGWKHQFRPSDUHGZLWKWKHWDUJHWVKDSHWRGHWHUPLQHWKHRSWLPDOKHDWLQJFRQGLWLRQVVXFKDVODVHUSRZHU
OHYHOVDQGVFDQQLQJYHORFLWLHVIRUWKHVFDQQLQJSDWKV
)LQDOO\ODVHUIRUPLQJGDWDREWDLQHGE\FRPSXWDWLRQDOVLPXODWLRQVZLOOEHYHULILHGE\HPSLULFDOH[SHULPHQWVDQG
VXUIDFHSURILOHPHDVXULQJ7KLVSDSHU LOOXVWUDWHV WKHSURSRVHG VWUDWHJ\E\ DSSO\LQJ LW WR D VKLSKXOO UHSUHVHQWDWLYH
VKDSH7KHWDUJHWVKDSHDQGLQLWLDOVKDSHDUHVKRZQLQ)LJ

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
)LJ'LDJUDPRIRYHUDOOVWDJHRIODVHUIRUPLQJSURFHVVSODQQLQJ



)LJ'HILQLWLRQRIWKHLQLWLDOVKDSHDQGGHVLUHGVKDSH
 'HWHUPLQDWLRQRI6WUDLQDQG'LVSODFHPHQW)LHOG
$V LQGLFDWHG LQ WKH RYHUDOO VWUDWHJ\ WKH ILUVW VWHS LV WR GHWHUPLQH WKH VWUDLQ DQG GLVSODFHPHQWPDS UHTXLUHG WR
GHYHORSDSODQDUVKDSHWRWKHGHVLUHGVKDSHZKLFKLVVROYHGDQGREWDLQHGE\FRPSXWHUPRGHOOLQJ$WWKHEHJLQQLQJ
WKHWRSVXUIDFHRIWKHLQLWLDOVKHHWLVGHFRPSRVHGLQWRDJURXSRIVL[WHHQSDWFKHVZLWKQRGDOSRLQWVDVVKRZQLQ
)LJD
$FFRUGLQJWRWKH.LUFKKRII¶VOLQHDUSODWHWKHRU\&KHQQDPVHWWLDVLQWURGXFHGE\<DR&KHQJ<DRWKHLQ
SODQHVKULQNDJHFDQEHQHJOHFWHGZKHQWKHGHIRUPDWLRQRIWKHPLGSODQHZLVVPDOOHUWKDQKKLVWKHWKLFNQHVV
RI WKHSODWH+RZHYHU LI WKHPDJQLWXGHRIGHIRUPDWLRQ LQFUHDVHVRYHUK WKHRYHUDOO GHIRUPDWLRQ LV QRQOLQHDU
ZKLFKZLOODFFRPSDQ\ERWKRILQSODQHVKRUWHQLQJDQGRXWRISODQHEHQGLQJ$VWKHUDWLRZKIXUWKHULQFUHDVHVWKH
UROHRILQSODQHVWUDLQEHFRPHVPRUHUHPDUNDEOH,QWKLVVWXG\ZKLVWKHUHIRUHWKHQRQOLQHDUHIIHFWVKDYHWREH
WDNHQ LQWR DFFRXQW 7KH WRWDO VWUDLQVGLVSODFHPHQW UHODWLRQV IRU WKUHH GLPHQVLRQDO VWDWHV FDQ EH GHFRPSRVHG DV
IROORZV



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(TXDWLRQ±7RWDOVWUDLQRILQSODQHDQGRXWRISODQHVWUDLQ

ZKHUHu[u\u]DQGw DUH WKHGLVSODFHPHQW DWPLGSODQH݁௫௫் , ݁௬௬் ǡ ݁௭௭் DUH WRWDO VWUDLQV݁௫௫ூ ݁௬௬ூ DQG݁௭௭ூ DUH LQ
SODQH VWUDLQV݁௫௫஻ ǡ ݁௬௬஻ DQG݁௭௭஻ DUHRXWSODQHVWUDLQV 
 'HWHUPLQDWLRQRIWKHVFDQQLQJSDWWHUQ
$VGLVFXVVHGHDUOLHUWKHJLYHQVKLSKXOOVKDSHUHTXLUHVERWKLQSODQHDQGEHQGLQJVWUDLQVWRJHQHUDWH$VDUHVXOW
WKH WRWDO VWUDLQV்݁  DFURVV WKH WKLFNQHVV K FDQ EH REWDLQHG YLD )(0 DQG GHFRPSRVHG LQWR LQSODQH VWUDLQ݁ூ DQG
EHQGLQJVWUDLQ݁஻DVIROORZV
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<DRHWDO 
(TXDWLRQ±,QSODQHDQGEHQGLQJVWUDLQVDFURVVWKHWKLFNQHVVK 
,QRUGHUWRGHWHUPLQHODVHUVFDQQLQJSDWKVWKHQH[WVWHSLVWRILQGWKHGLUHFWLRQDQGPDJQLWXGHIRUERWKLQSODQH
DQGEHQGLQJVWUDLQ)LJVKRZVPDJQLWXGHFRQWRXUSORWVRILQSODQHDQGEHQGLQJVWUDLQIRUWKHVKLSKXOOVKDSHDIWHU
WKHYLUWXDOIRUPLQJRSHUDWLRQIURPIODWVKHHW
)LJSUHVHQWVWKHUDWLREHWZHHQWKHRXWRISODQHDQGWKHLQSODQHGHIRUPDWLRQ,WFDQEHVHHQWKDWWKHFRQWULEXWLRQ
RIWKHVHWZRVWUDLQVWRWKHIRUPLQJSURFHVVLVLQWKHVDPHRUGHUZKLFKPHDQVWKDWWKHV\QWKHVL]HGVWUDLQRILQSODQH
DQGRXWRISODQHVWUDLQQHHG WREH WDNHQ LQWRDFFRXQW WRGHWHUPLQH WKHKHDWLQJ OLQHV7KHUHIRUH WKHVFDQQLQJSDWKV
VKRXOGEHWUDFHGSHUSHQGLFXODUWRWKHYHFWRUVRIWKHDYHUDJHGLQSODQHDQGRXWRISODQHVWUDLQ%DVHGRQWKHDERYH
VWHSV WKH YHFWRURI WRWDO VWUDLQ GLVWULEXWLRQRI WKH JLYHQ VKLSKXOO VKDSHG FRQILJXUDWLRQ DQG D VHW RI KHDWLQJ OLQHV
VXSHUSRVHGRQWKHIODWVKHHWDUHVKRZQLQ)LJUHVSHFWLYHO\$QGWKHGHQVHGLVFUHWHKHDWLQJOLQHFDQEHUHJDUGHGDV
WKHFRQWLQXRXVKHDWLQJOLQH


)LJDSULQFLSDOLQSODQHVWDLQDQGESULQFLSDOEHQGLQJVWUDLQIRUWKHVKLSKXOOVKDSH

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 
)LJD5DWLRRIWKHGHIRUPDWLRQRQ;DQG=GLUHFWLRQE5DWLRRIWKHGHIRUPDWLRQRQ<DQG=GLUHFWLRQ
 
)LJD9HFWRUSORWRIWKHVXPPHGLQSODQHVWUDLQDQGEHQGLQJVWUDLQRIWKHJLYHQVKLSKXOOVKDSHEWKHGHWHUPLQHGVFDQQLQJSDWKVLQWKHUHG
GDVKOLQH
 'HWHUPLQDWLRQRIWKHVFDQQLQJVSDFLQJ
)URPSUHYLRXV'ODVHUIRUPLQJVWXGLHVLWFDQEHIRXQGWKDWWKHVSDFLQJRIHDFKDGMDFHQWVFDQQLQJSDWKFDQQRWEH
HLWKHUWRRQDUURZRUWRRZLGH$VPDOOVSDFLQJZLOOUHVXOWLQWRRPXFKKHDWDFFXPXODWLRQKRZHYHUIRUODUJHVSDFLQJ
WKHKHDWLQSXWLVQRWVXIILFLHQWWRPDNHWKHPDWHULDOUHDFKWKHSODVWLFGHIRUPDWLRQSRLQWDQGKHQFHWKHDQJOHRIEHQG
ZLOO EH OHVV9HQNDGHVKZDUDQ 7KHUHIRUH WKH RSWLPDO VSDFLQJ QHHGV WR EH FRQVLGHUHG 7KH WRWDO VWUDLQ LV
VXPPHGRIWKHVWUDLQRQWKHKHDWLQJOLQHDQGWKHVSDFLQJVRUHODWLRQVKLSEHWZHHQWKHVSDFLQJDQGWKHKHDWLQJOLQH
FDQEHH[SUHVVHGDVIROORZHG

ௗೞ೛ೌ೎೔೙೒ାௗೞ೛೚೟
ௗೞ೛ೌ೎೔೙೒
ൌ ௘೟೚೟ೌ೗
௘ೞ೛ೌ೎೔೙೒
          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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௘ೞ೛ೌ೎೔೙೒כௗೞ೛೚೟
௘೓೐ೌ೟೔೙೒
         ሺͺሻ
(TXDWLRQ±'HILQLWLRQRIWKHVSDFHEHWZHHQHDFKDGMDFHQWSDWK
ZKHUH ݁totalLVWKHWRWDOVWUDLQJHQHUDWHGE\ODVHUKHDWLQJdspotLVWKHZLGWKRIWKHVFDQQLQJOLQHWKDWLVDVVXPHGWREH
HTXDO WR WKH ODVHUVSRWVL]H ݁௦௣௔௖௜௡௚LV WKHDYHUDJHVWUDLQRYHU WKHVSDFLQJ0RUHRYHU LW VKRXOGEHQRWHG WKDW WKH
LQLWLDOSDWKVSDFLQJLVDSSUR[LPDWHO\WKHZLGWKRIWKHSODVWLFGHIRUPHG]RQHZKLFKFDQEHDVVXPHGWREHWKHEHDP
VSRWVL]H
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 +HDWLQJ&RQGLWLRQ'HWHUPLQDWLRQ
$IWHUGHWHUPLQDWLRQRIWKHVFDQQLQJSDWKVWKHQH[WVWHSLVWRGHWHUPLQHDSURSHUKHDWLQJFRQGLWLRQE\FRPSXWHU
VLPXODWLRQDQGWKHQYHULILHGE\H[SHULPHQWV,QWKLVVWXG\WKHJLYHQPDWHULDOLV6VWHHODQGWKHEHDPVSRWVL]HLV
PP ,Q RUGHU WR VDWLVI\ WKH OLPLWDWLRQV RI WKH FXUUHQW ODERUDWRU\ HTXLSPHQW WKH SRZHU ZLOO EH VHW DV FRQVWDQW
WKURXJKRXWWKHHQWLUHSURFHVVDQGDVSHHGZLOOEHDGRSWHGIRUWKHVFDQQLQJSDWKV
/DVHU IRUPLQJFRQGLWLRQVDUHFKRVHQDIWHU WKHDQDO\VLVRI WKHVLPXODWLRQ UHVXOWVDQG WKH UHIHUHQFHVKDSHZKLFK
QHHGVWRFRQIRUPWRWKHUHTXLUHPHQWRIWKHGHVLUHGVKDSH7KHGHWHUPLQHGSRZHUYDOXHZLOOEHDGRSWHGIRUWKHHQWLUH
SDWK WKHUHIRUH WKHFRUUHVSRQGLQJVFDQQLQJYHORFLW\ IRUHDFKJLYHQSDWKFDQEHGHWHUPLQHG0RUHRYHU LQRUGHU WR
DYRLG DV\PPHWULFDO XQGHVLUHG GHIRUPDWLRQ WKH OLQH HQHUJ\ ZLOO EH VHW DV D FRQVWDQW YDOXH IRU HDFK SDLU RI
V\PPHWULFDOSDWKV
7KHKHDWLQJFRQGLWLRQRQWKHSURSRVHGVFDQQLQJSDWWHUQVLVGHFLGHGIROORZLQJWKHSURFHGXUHRXWOLQHGDERYH7KH
UHVXOWVDUHVKRZQLQ)LJDQGWKHSUHGHILQHGSURFHVVSDUDPHWHUVDUHJLYHQLQWKH7DEOH


)LJ+HDWLQJFRQGLWLRQGHSRVLWHGDORQJVFDQQLQJSDWKVDQGVXSHUSRVHGRQWKHPDJQLWXGHFRQWRXUSORWVRIWRWDOGLVSODFHPHQWDWKHERZSDUWRI
VKLSKXOOVKDSHEWKHVWHUQSDUWRIVKLSKXOOVKDSH

7DEOH3URFHVVSDUDPHWHUVFKRVHQIRURYHUDOOWKHH[SHULPHQWV
3DUDPHWHU 9DOXH
3RZHU :
%HDPGLDPHWHU PP
6FDQQLQJ9HORFLW\9 PPV
6FDQQLQJ9HORFLW\9 PPV
$PELHQW7HPSHUDWXUH .


)LJ6LPXODWLRQUHVXOWEDVHGRQDERYHSUHGHILQHGSDUDPHWHUVD6LPXODWLRQUHVXOWIRUGHIRUPDWLRQPPE6LPXODWLRQUHVXOWIRUWHPSHUDWXUH
GLVWULEXWLRQ.
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 
D1RGDOGLVSODFHPHQWRISRLQWVRQ[\]GLUHFWLRQRQWKHWRSVXUIDFHRIWDUJHWVKDSH
 
E1RGDOGLVSODFHPHQWRISRLQWVRQ[\]GLUHFWLRQRQWKHWRSVXUIDFHRIWKHVLPXODWLRQUHVXOW
)LJWKHQRGDOGLVSODFHPHQWRISRLQWVRQWKHWRSVXUIDFHRIWKHWDUJHWVKDSHDQGVLPXODWLRQVKDSHRQ[\]D[LV
7KHVLPXODWLRQUHVXOWVDUHSUHVHQWHGLQ)LJ,WFDQEHVHHQWKDWWKHGHIRUPDWLRQWUHQGLVJRLQJWRWKHWDUJHWVKDSH
EDVHGRQ WKHDERYHSUHGHILQHGKHDWLQJSDUDPHWHUVDVVKRZQLQ)LJD7KH WHPSHUDWXUHILHOGDUHSORWWHG LQ)LJ
E LWFDQEHVHHQ WKDW WKHKLJKHVW WHPSHUDWXUHGRHVQRWH[FHHG WKH6VWHHOPHOWLQJSRLQW .WR.
WKHUHIRUHWKHUHLVQRPHOWLQJRQWKHKHDWHGVXUIDFH0RUHRYHUWKHGLVSODFHPHQWRISRLQWVRQWKHWRSVXUIDFHRIWKH
WDUJHWVKDSHDQGVLPXODWLRQVKDSHRQ[\]D[LVDUHSUHVHQWHGLQ)LJ,WFDQEHVHHQWKDWDOWKRXJKWKHVLPXODWHG
VKDSHLVYHU\FORVHWRWKHGHVLUHGJHRPHWU\LWVWLOOH[LVWVWKHHUURUVEHWZHHQWKHVLPXODWLRQUHVXOWVDQGWDUJHWVKDSH
,QDGGLWLRQERWKWKHWDUJHWVKDSHDQGVLPXODWHGVKDSHUHIOHFWDSHUIHFWV\PPHWULFDOVWUXFWXUHDORQJWKHNHHORIWKH
VKLSKXOORQWKHERWWRP
 ([SHULPHQWDOYDOLGDWLRQ

)LJ/DVHUIRUPLQJV\VWHPD&1&PRYLQJVWDJHEN:35&&2/DVHUDQGF0LFUR(SVLORQ/DVHUGLVSODFHPHQWVHQVRU


)LJ([SHULPHQWDOIRUPHGVKLSKXOOVKDSH
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([SHULPHQWVDUHFRQGXFWHGEDVHGRQ WKHVFDQQLQJSDWKVDQGKHDWLQJFRQGLWLRQGHWHUPLQHGDERYHRQ6VWHHO
IODWVKHHWVRIVL]HE\E\PP7KHODVHUV\VWHPXVHGLVD35&&2ODVHUZKLFKKDVDPD[LPXPRXWSXW
SRZHURI::RUNSLHFHPRYHPHQWLVFRQWUROOHGE\$HURWHFK$PRWLRQFRQWUROV\VWHP$QGWKHSODWHZDV
FODPSHGDWWKHPLGGOHRIWKH&1&WDEOHDQGWKHRUGHURIWKHVFDQQLQJSDWKVLVIURPRXWWRLQQHULQRUGHUWRHQVXUHWKH
ODVHUIRFXVSODQHXQFKDQJHG
)LJSUHVHQWVWKHJHQHUDOH[SHULPHQWVVHWXSIRUODVHUIRUPLQJ$'PLFURHSVLORQVFDQ&21752/ODVHU
GLVSODFHPHQWVHQVRU LVXVHGWRPHDVXUHWKHJHRPHWU\RI WKHIRUPHGVKDSHDQGWKHLQLWLDOVXUIDFHDQGIRUPHGVKLS
KXOO VKDSH DUH VKRZQ LQ)LJ)LJSUHVHQWV WKH'VHQVRU VFDQQHGSURILOHRI WKH WRS VXUIDFHRI ODVHU IRUPHG
VDPSOH)LJ LOOXVWUDWHV WKHJHRPHWU\RI WKH WDUJHW VKDSHDQG WKH WRSVXUIDFHRI WKH IRUPHGVKDSHHVWDEOLVKHG LQ
&$'ZKLFKLVFRQYHUWHGIURPWKH'VFDQQHG67/ILOH,WFDQEHVHHQWKDWWKHRYHUDOOSURILOHRIIRUPHGVKDSHZDV
YHU\VLPLODUWRWKHWDUJHWVKDSH


)LJ'GLVSODFHPHQWVHQVRUVFDQQHGSLFWXUHRIWKHWRSVXUIDFHRIODVHUIRUPHGVDPSOH

 
)LJ&RPSDULVRQRIWKHVSDWLDOJHRPHWU\D7DUJHWVKDSHE7RSVXUIDFHRIODVHUIRUPHGVKDSH

,Q DGGLWLRQ DIWHU WKH H[SHULPHQW WKH PDJQLWXGH RI WKH QRGDO GLVSODFHPHQWV RQ ODVHU IRUPHG VXUIDFH FDQ EH
REWDLQHGDQGWKHQWKHHUURUVFDQEHHYDOXDWHGE\FRPSDULQJZLWKWKHWDUJHWVXUIDFHDQGVLPXODWLRQUHVXOW,QWHUPVRI
DQDO\VLVRIHUURUVSURFHVVLQJSDUDPHWHUVDQGODVHUVFDQQLQJSDWWHUQVFDQEHLPSURYHG
 

)LJWKHQRGDOGLVSODFHPHQWRISRLQWVRQWKHWRSVXUIDFHRIWKHH[SHULPHQWDOVKDSHRQ[\]D[LV
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 
)LJD(UURUVRIQRGDOGLVSODFHPHQWRQ[\]GLUHFWLRQEHWZHHQWKHH[SHULPHQWDOVXUIDFHDQGVLPXODWLRQVXUIDFHE(UURUVRIQRGDO
GLVSODFHPHQWRQ[\]GLUHFWLRQEHWZHHQWDUJHWVXUIDFHDQGH[SHULPHQWDOVXUIDFH
)LJLOOXVWUDWHVWKHPDJQLWXGHRIWKHGLVSODFHPHQWRIGHILQHGSRLQWVRQWKHH[SHULPHQWDOVXUIDFH&RPSDUHG
ZLWK WKH WDUJHW DQG VLPXODWHG V\PPHWULF VKDSHDVPHQWLRQHGEHIRUH WKHH[SHULPHQWDO VDPSOH LVQRW D FRPSOHWHO\
V\PPHWULFDOJHRPHWU\
,QDGGLWLRQWKHORFDWLRQHUURUVDUHSUHVHQWHGLQ)LJ)URP)LJD LWFDQEHVHHQWKDWWKHPD[LPXPHUURU
EHWZHHQWKHH[SHULPHQWDOVXUIDFHDQGVLPXODWHGVXUIDFHLVPPRQWKHIRXUFRUQHUVDORQJ=D[LV0DQ\IDFWRUVFDQ
FDXVHHUURUVEHWZHHQWKHVLPXODWLRQDQGH[SHULPHQWDOUHVXOWV)RULQVWDQFHLQQXPHULFDOVLPXODWLRQWKHODVHUEHDP
SHUIRUPVWKH7(0PRGHWKHFRROLQJRQO\RFFXUVWKURXJKIUHHFRQYHFWLRQWRDLUWKHPDWHULDORIWKHZRUNSLHFHLV
LVRWURSLF KHDW JHQHUDWHGE\SODVWLF GHIRUPDWLRQ LV QHJOLJLEOH DQG WKHPHWDO SODWH LV FRPSOHWHO\ IODW+RZHYHU WKH
ODVHU IRUPLQJ H[SHULPHQW LV FDUULHG RXW LQ WKH DFWXDO VFHQH WKHUHIRUH WKH GHYLDWLRQ EHWZHHQ WKH VLPXODWLRQ DQG
H[SHULPHQWLVLPSRVVLEOHWREHUHPRYHG
)LJELOOXVWUDWHVHUURUVEHWZHHQWKHH[SHULPHQWDODQGWDUJHWJHRPHWU\,WFDQEHVHHQWKDWWKHPD[LPXPHUURU
LVPPRQ WKH IRXUFRUQHUVDORQJ=D[LV*HQHUDOO\VSHDNLQJ WKHGHYLDWLRQ LVFDXVHGE\ WKHSURFHVVSODQQLQJ
ZKLFKLQFOXGHVWKHRYHUODSLWHUDWLYHVFDQQLQJWKHJHRPHWU\RIWKHVFDQQLQJSDWKVSDFHEHWZHHQHDFKDGMDFHQWSDWK
DQG XQVWDEOH HQHUJ\ LQSXW 0RUHRYHU WKH GLVWDQFH EHWZHHQ WKH ODVHU QR]]OH DQG WKH ZRUNSLHFH FDQQRW EH NHSW
FRQVWDQWGXULQJWKHKHDWLQJSURFHVVZKLFKZLOOVWLOOUHVXOWLQXQVWDEOHHQHUJ\LQSXW,QRUGHUWRLPSURYHWKHDFFXUDF\
RIWKHIRUPHGSURGXFWWKHFORVHORRSV\VWHPQHHGVWREHDSSOLHGGXULQJWKHSURFHVV7KHVWDWHRIWKHZRUNSLHFHFDQ
EHPHDVXUHGDIWHUHDFKSDVVGXULQJWKHSURFHVVLQJWKHUHIRUHWKHVFDQQLQJSDWKVDQGODVHUIRUPLQJSDUDPHWHUVFDQEH
GHYHORSHGEDVHGRQWKHIHHGEDFNGDWD
 &RQFOXVLRQV
,Q WKLVSDSHUDQ LQYHVWLJDWLRQ IRU WKH ODVHU IRUPLQJRIDVKLSKXOO VKDSH IURPD WKLQVTXDUHIODW VKHHWKDVEHHQ
FRQGXFWHG$FRPELQDWLRQRIVWUDLQDQGJHRPHWULFDODQDO\VLVZDVXVHGLQWKHVWXG\7KHRYHUDOOVWXG\ZDVFRQGXFWHG
ZLWK)(0EDVHG'FRPSXWDWLRQDOVLPXODWLRQDQGH[SHULPHQWYHULILFDWLRQ7KHVWUDLQGLVSODFHPHQWILHOGUHTXLUHGWR
IRUPDGHVLUHGVKDSHZDVREWDLQHGE\DYLUWXDOSUHVVWRROWKHLQLWLDOVKDSHWRWKHGHVLUHGVKDSHYLDODUJHGHIRUPDWLRQ
HODVWLF)(07KHVFDQQLQJSDWWHUQZDVSUHOLPLQDU\GHWHUPLQHGIURPWKHV\QWKHVL]HGVWUDLQGLVWULEXWLRQDFFRUGLQJWR
WKHUDWLRRIWKHLQSODQHDQGEHQGLQJ±SODQHGLVSODFHPHQW
,Q GHWHUPLQDWLRQRI WKH KHDW FRQGLWLRQ WKH SURFHVVLQJ SDUDPHWHUV LQFOXGLQJ ODVHU SRZHU DQG VFDQQLQJ YHORFLW\
ZHUH GHWHUPLQHG E\ D FRPSDULVRQ RI WKH FRPSXWDWLRQDO VLPXODWHG UHVXOWV DQG WDUJHW VXUIDFHV $QG WKHQ WKH
SUHGHILQHG SDUDPHWHUV DQG VFDQQLQJ VWUDWHJ\ ZHUH YDOLGDWHG E\ H[SHULPHQWV 7KH HUURUV ZHUH REWDLQHG WKURXJK
FRPSDULQJ WKHH[SHULPHQWDO UHVXOWVZLWK WKHVLPXODWHGUHVXOWVDQG WDUJHWVXUIDFH7KHPD[LPXPHUURURFFXUUHGRQ
WKHIRXUFRUQHUVDORQJ=GLUHFWLRQRIZKLFKWKHPDJQLWXGHZDVPPDQGPPUHVSHFWLYHO\7KHHUURUVEHWZHHQ
WKH VLPXODWLRQ DQG H[SHULPHQWDO UHVXOWV FDQQRW EH HOLPLQDWHG GXH WR WKH GLIIHUHQFHV EHWZHHQ WKH LGHD DQG DFWXDO
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FRQGLWLRQV +RZHYHU WKH SURFHVV GHVLJQ IRU ODVHU IRUPLQJ FDQ EH GHYHORSHG DFFRUGLQJ WR DQDO\VLV RI WKH HUURUV
EHWZHHQWKHH[SHULPHQWDODQGWDUJHWVKDSH
)XWXUH UHVHDUFK ZLOO LQGLFDWH DQ LQYHVWLJDWLRQ RI DGYDQFHG DSSURDFK WR GHWHUPLQH WKH RSWLPDO ODVHU VFDQQLQJ
SDWWHUQVDQGODVHUIRUPLQJSDUDPHWHUVRQWKHSODQHGHYHORSDEOHVKHHWFRUUHVSRQGLQJWRWKHGHVLUHGGHIRUPHGVKDSH
7KHPRUHSDWFKHVZLOOEHGLYLGHGRQWKHLQLWLDOVKDSHLQRUGHUWRPRGHODQGDQDO\VHWKHHUURUVPRUHDFFXUDWHO\,Q
DGGLWLRQWKHFORVHORRSFRQWUROV\VWHPZLOOEHDSSOLHGGXULQJWKHSURFHVVVRWKHVWDWHRIWKHKHDWHGVXUIDFHZLOOEH
PHDVXUHG E\ D ' GLVSODFHPHQW VHQVRU DIWHU HDFK SDVV GXULQJ WKH SURFHVV IRU PRUH UREXVW RSWLPLVDWLRQ RI WKH
VFDQQLQJSDWKVDQGSDUDPHWHUV

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